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In this communication we refute a criticism concerning results of our work [3] that was presented
in references [1] and [2].
PACS numbers:
The authors of references [1, 2] theoretically studied the possibility of obtaining the Larkin-Ovchinnikov-Fulde-
Ferrel (LOFF) state [5, 6] in superconductor/ferromagnet (S/F) bi-layers. They formulated the conditions necessary
for realization of such inhomogeneous state
Actually, the idea of inducing the LOFF state in an S/F bilayer is not new and has been briefly discussed long time
ago, for example, in Refs. [3, 4]. In those publications we have demonstrated a similarity between an S/F bilayer
and a superconductor with an internal exchange field h. We considered an S/F bilayer with parameters satisfying
conditions
dS < ξS , dF < ξF (1)
where DF and ξS(F ) are the thickness and correlation length in the S(F)-layer. A highly transparent S/F interface
was assumed. We have shown that the condensate Green’s function in the S film has the same form as in the LOFF:
f(ω) = ∆˜/
√
(ω + ih˜)2 + ∆˜2, with renormalized energy gap ∆˜(T, h˜) and exchange energy h˜ [see Eqs.(9-10) in [3, 4] and
a discussion there]. This result demonstrated explicitly that the LOFF state might be realized in such S/F bi-layers.
The authors of Refs. [1, 2] extended this idea to the case of a bilayer with a finite S/F interface transparency and
a thickness dS that may be comparable or even exceed ξS . They have solved numerically a simplified effective 1D
problem.
Besides this analysis, the authors of Refs.[1, 2] made misleading statements concerning results presented in our
work Ref.[3]: They write in page 1 of [1]:
a) “Recently, this observation has been questioned in several theoretical works [3–5] predicting the sign change in
the London relation and an unusual paramagnetic response of the hybrid superconductor or ferromagnet (S=F) and
superconductor or normal metal (S=N) systems”. and in page 2 of [2]:
b) ”It is exactly this FFLO instability which makes impossible to observe the global paramagnetism predicted in
[34-36]. The latter paramagnetic state just does not correspond to the free energy minimum [37]”.
We refute both criticisms by emphasizing that in our work, Ref. [3], we did not calculate the global response of
S/F bilayers to an external magnetic field Hext at all. What we did was to determine the local supercurrents, IF ,
generated spontaneously in the ferromagnet in a S-F bilayer, due to the magnetic field B ∼= 4piM0 ( corrections to
this expression is small in case of a weak proximity effect), where M0 is the magnetization of the F layer. In other
words we derived the connection between the Meissner currents in the F layer and the vector potential
IF = QFAF . (2)
where AF = xn×B, and n is a unit vector normal to the interface
We emphasize that the current IF is not the total current in S/F bilayer (!), but only the current induced in the
F layer. We found that indeed the coefficient QF might change the sign locally due to the spatially oscillation of
anomalous Green’s functions in the F layer. However, in Ref. [3] we did not made any statement about the global
response, and therefore the criticism in Ref.[1, 2] is inappropriate and irrelevant to our results.
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